The purpose of this study was to investigate the alveloar palatine bone thickness of the maxillary central incisors using cone-beam computed tomography (CBCT). Methodology: This study used the CBCT images of 480 patients (240 male -240 female). In order to determine bone thickness, measurements were made on the program perpendicularly to the long axis of the tooth at 3 points selected from the 3, 6 and 9 mm apical or the enamel-cement border in parallel to the long axis of the central teeth. Results: For the left central teeth, the mean palatine bone thickness was found for the coronal, medial and apical regions as 1.48 mm, 3.09 mm and 5.13 mm, respectively, while these values were respectively 1.35 mm, 2.95 mm and 5.10 mm for the right side.
Introduction
Oral rehabilitation with implant-supported prosthetics lead to successful results in the treatment of single or multiple missing teeth (1-3). Long-term success in dental implants is dependent on very careful assessment of the dimensions of the alveolar bone that is resorbed. This is because having a bone of at least 1 mm thickness around the implant is important for its long-term success (4) . Additionally, a thin alveolar bone leads to fenestration, separation and soft tissue dullness (5) .
Bone resorption that takes place after a tooth is extracted leads to a crest structure that is not suitable for implant placement (6) . After a tooth is 52 IDR -Volume 9, Number 2, 2019 pulled out, a set of physiological events takes place in the socket space through the recovery time between tooth extraction and implant placement, most of such events are caused by bone resorption and reshaping of gums, and this usually leads to aesthetical and functional damage (7) . The concept of placement of an implant right after pulling the tooth out to prevent these damages (immediate implantation) was firstly introduced in 1970s (8) . Immediate implant placement has recently become increasingly popular as it reduces the treatment time, number of operations and loss of bone after tooth extraction (8, 9) . On the other hand, researchers at the University of Gothenburg showed that significant dimensional changes that occur in the alveolar bone are also seen in the 4-12-week period after immediate implant placement (10) (11) (12) . Regarding implant placement, previous studies reported the 2year survival rate as 98.4% and the 4-year implant survival rate as 97.5% (13) . The aesthetic success in treatment of missing teeth by implantation is dependent on the correct placement of the implant in all three dimensions (14) . The maxillary anterior region is one of the most important areas that need to be examined in detail before implant placement. This is because it is believed that the dimensions and morphology of an alveolar crest have a direct effect on implant placement, aesthetical outcomes and the implant's stability (15) .
The buccolingual alveolar width is determined by using various methods such as direct measurement during operation, Computed Tomography (CT), back mapping, transtomography and direct caliper measurement (16) (17) (18) (19) . Studies that compared these methods for alveolar width did not find a significant difference among them (19-21). Conventional radiographic techniques such as intraoral, panoramic and cephalometric imaging are standard methods that have been used for a long time in planning implant treatments (22) . The radiographic methods provide only 2-dimensional information about the area where the implant will be placed (23) . After Cone-Beam Computed Tomography (CBCT) started to be used in planning implant treatments, it has become the priority choice for planning implant treatments among 3dimensional methods (24) (25) (26) . CBCT is a method that provides detailed information about alveolar bone structure and anatomic structures (27) . Bone measurements that are made by calipers and cephalometry are not considered to be reliable in terms of repeatability and accuracy as there are too many bone irregularities and these lead to errors in humans. CBCT has been used for a long time to measure the amount of buccal bone (28) and bone volume after regenerative periodontal treatment (29) . There are several studies that were conducted to determine the thickness of the bone in the buccal and the palatal by CBCT while planning for implant placement (19, [30] [31] [32] [33] .
The purpose of this study is to ignore the buccal bone thickness around the central teeth and examine whether or not the existing palatine bone is sufficient for implant planning by using CBCT.
Materials and Methods

Selection of patients
For this study, approval was obtained from the Ethics Board of the Faculty of Dentistry at Dicle University (2018/4). The CBCT images to be used in the study were selected from among the cases that visited the Faculty of Dentistry at Dicle University for any reason. The reports of all patients were obtained by using the 3-dimensional CBCT device that is used at the hospital of our university (i-CAT®, Model 17-19, Imaging Sciences International, Hatfield, PA, USA). While positioning the patient, care was taken to ensure that the guide light lines that are created by the device were in parallel to the sagittal plane of the patients, and the horizontal line passed through the Frankfurt plane and was in parallel to the ground (Figure 3 .2). The images were obtained in 8-9 seconds at 120 kVp, 5 mA. Additionally, voxel size in the CBCT imaging procedures was determined as 0.3 mm. 
Inclusion criteria
Method
The measurements on the CBCT images to be used were made on the program of the dental tomography device itself perpendicularly to the long axis of the tooth at 3 points selected from 3, 6 and 9 mm to the enamel-cement border orthogonally to the long axis of the central teeth in the sagittal direction ( Figure 1 ). While making the measurements, these three points were named as the coronal, medial and apical trio. Considering that different brands of implants have different dimensions and diameters, we considered the diameter of the implant to be placed into the palatine bone to be 3 mm. We made our calculations based on the rule that at least 1 mm of healthy bone would remain around the implant. In order to determine whether or not there were differences between the groups (female-male) in terms of these measurement that were made in the sagittal direction for only the palatine bone, these values were separately grouped for men and women. 
Statistical Analysis
The SPSS ver. 21 software was used for the statistical analysis. The normal distribution of the data was tested by using Shapiro-Wilk test in order to be able to choose between parametric and non-parametric tests. Descriptive statistics were used for the mean values of the measurements. Independent-samples t-Test was used to determine whether or not there was a significant difference between the groups (femalemale). The value of P < 0.05 was accepted as statistically significant for all the statistical analysis methods that were used.
Results
Among the 480 patients with the age range of 21 to 54 (mean: 35.45), half were male, and the other half were female. For the left central teeth, the mean palatine bone thickness was found for the coronal, medial and apical regions as 1.48 mm, 3.09 mm and 5.13 mm, respectively, while these values were respectively 1.35 mm, 2.95 mm and 5.10 mm for the right side (Table 1) .
For the women, in the left central teeth, the mean palatine bone thickness was found for the coronal, medial and apical regions as 1.51 mm, 2.76 mm and 4.68 mm, respectively, while these values were respectively 1.32 mm, 2.72 mm and 4.83 mm for the right side. For the men, in the left central teeth, the mean palatine bone thickness was found for the coronal, medial and apical regions as 1.45 mm, 3.41 mm and 5.57 mm, respectively, while these values were respectively 1.32 mm, 3.18 mm and 5.38 mm for the right side ( Table 2 ). As a result of the statistical analysis that was carried out to see whether or not there was a significant difference between the groups (female-male) in terms of palatine bone thickness, it was seed that the P value was smaller than .05 for the thickness in the medial of the left and right central teeth (in the left medial region: p=0.018, in the right medial region: p=0.016). Accordingly, the palatine bone thickness in the medial of the alveolar bone in the men was significantly higher than that of the women. Additionally, the thickness of the palatine bone in the apical of the left central bone was significantly higher in the men than the women (p= 0.020).
Considering only the palatine bone for immediate implantation and evaluating the obtained results, the palatine bone around that left and right central teeth was nut sufficient for implementation of implants with diameters of 3.5 and 3 mm on the coronal and medial regions without needing any augmentation process. 
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Discussion
The purpose of this study was to determine the palatine bone thickness values around the central teeth in a group of 480 patient living in Turkey by using CBCT images and assess whether or not there were significant differences between the men and the women. Several studies have been conducted in the practice of planting implants into the extraction socket immediately after tooth extraction. There is an adequate number of studies which provided information on long-term outcomes and reported that immediate implant placement and delayed implant placement have similar implant survival rates (34 success of dental implants is largely dependent on the amount of bone and attached gingival tissue around the implant (35) . After tooth extraction, a reduction of width and height takes place in the alveolar crest in the alveolar bone in the course of a few month following the extraction (10, 11) . While previous studies followed the idea that implants that are placed immediately after tooth extraction stop alveolar resorption (36, 37) more recent studies have shown that the alveolar bone is resorbed in the process following immediate implantation, too (10, 38) . In the light of this information, we also saw that the thickness of the alveolar socket walls in the region planned for immediate implementation is important for long-term success, and we planned this study by considering that it is important to have information on palatine bone thickness in the region where aesthetical problems are prominent such as the maxillary central teeth.
In a previous study, Zainab et al. found the palatal bone thickness around the left central tooth in the crests, medial root and apical respectively as 0.50±0.4 mm, 1.74±1.06 mm and 2.38±1.31 mm, while these values for the right central tooth were respectively 0.8±0.36 mm, 1.9±0.91 mm and 2.49±1.01.(39) In a study that was similar to ours, Al Tarawneh et al. reported the palatine bone thickness for the central teeth in the coronal, medial and apical regions as 1.068±0.38 mm, 1.66±0.71 mm and 3.13±1.26 mm (40). Lee et al., as a result of similar measurements, reported the palatal bone thickness in the central teeth at 3 mm from the enamel-cement border as 1.53±0.55 mm (41) . In our study, the mean palatine bone thickness in the coronal region for the right and left central teeth as 1.3 and 1.5 mm, respectively. While these values were respectively found as 2.95 and 3.05 mm for the medial region, they were respectively 5.10 and 5.13 mm for the apical region. In comparison to the results of previous studies, while our study reached similar thickness values in the coronal region, the results in our study in other regions (medial and apical) were higher. Additionally, our study also reached the finding in other studies that the bone thickness in the coronal palatal region was the lowest, while the bone thickness in the apical region was the highest.
In a similar study, Zhang et al. reported that the bone thickness around the maxillary anterior teeth was higher in men than women (42) . There are several studies which reported that the alveolar bone in men is thicker than that in women (39, (43) (44) (45) (46) .
Conclusions
In our study, we determined that the alveolar bone thickness in the palatal of the central teeth in the coronal, medial and apical regions was higher than 1 mm, the bone had a tendency to thicken from the coronal to the apical, and the alveolar bone thickness at the palatal was higher in the men in comparison to the women. When only the palatine bone thickness was considered, we determined that planning implementation by using the palatine bone only would not be adequate when implants with diameters of 3.5 and 3 mm are used, because the implant's surface would be open in the coronal and medial regions towards the anterior face of the bone.
Consequently, considering the aim of having bone of at least 1 mm thickness on socket walls for immediate implantation, we may report that palatine bone thickness is not sufficient by itself in planning immediate implantation.
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